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1. Introduction

In the US, the FCC released a Report and Order [1] in April 2015 as well as recently an Order on Reconsideration and Second Report and Order [2] on May 2, 2016.  These two orders establish rules governing the usage of 3550 – 3700 MHz in the US.  While this frequency range overlaps the existing Band 42 and Band 43 definitions in 3GPP today and there is motivation to enlarge and leverage the 3.5 GHz ecosystem for LTE to the extent possible, it is recognized that there are some significant differences in these rules to warrant the creation of a new band for the US.
2. Discussion  
A discussion of the 3.5 GHz band (Citizen Broadband Radio Service or CBRS band) for the US has previously been provided in [3], [4], [5], for example.  Since this previous discussion, the FCC has issued a second R&O in response to a number of petitions for reconsideration to clarify, modify, and finalize the rules.  It is the expectation of the FCC that commercial operation within this frequency range in accordance with these rules can become available in the near-term.  Since the deployment of E-UTRA in this band is a likely outcome, it would be beneficial for 3GPP to standardize this as a band in its specifications.  This contribution discusses specifically the RAN4 aspects of defining a new band to enable E-UTRA operation in the US over 3550 – 3700 MHz.   

2.1. Technical aspects

Since the previous discussion and summaries of the technical rules in [3], [4], [5], the following changes related to potential RAN4 specifications are noted from the second R&O
· Maximum power limits are specified as EIRP only.  Conducted maximum power limits have been removed,
· FCC removed the distinction between rural and non-rural power levels for Category B CBSD which now has only one EIRP level, 

	 Device
	Maximum EIRP

(dBm/10 megahertz)
	Maximum 

PSD (dBm/MHz)

	End User Device
	23
	n/a

	Category A CBSD
	30
	20

	Category B CBSD
	47
	37


· CBSD PAPR is limited to 13 dB, and
· Emission power measurements are allowed to be performed using either RMS-detection or peak-detection.

Notably, the out-of-band emission requirements for End User Devices (UE) and CBSD’s (eNB), both inside the band and outside the band, were not adjusted and therefore remain as previously described.  In other words, the conducted emission requirement within 10 MHz of the assigned channel edge is -13 dBm/MHz (however, in the 1 MHz bands immediately outside and adjacent to the licensee's authorized frequency channel, a resolution bandwidth of no less than 1% of the fundamental emission bandwidth may be employed) and is -25 dBm/MHz beyond 10 MHz from the channel edge until 3530 MHz or 3720 MHz.  In the case of contiguously aggregated channels, the emission requirements apply relative to the upper and lower frequency limits of the combined contiguous channels.  Additionally, the conducted emission requirement below 3530 MHz or above 3720 MHz shall not exceed -40 dBm/MHz.  The abovementioned FCC mandated emission requirements are illustrated below in Figure 1, extracted from Figure 2, page 60 of the FCC’s R&O [1].
[image: image1.emf]
Figure 1.  Emission requirement extracted from FCC R&O [1]
These technical rules diverge from the existing 3GPP specifications for the 3.5 GHz bands.  Therefore, from a technical perspective, the existing Band 42 and Band 43 cannot be used to enable operation in the US.  At a minimum, the Band 42 and Band 43 specifications would need to be revised, or as we propose below, a new band should be defined in 3GPP to facilitate usage of this frequency range in the US.

2.2. Ecosystem aspects

Whether to enhance and reuse Band 42/43 or whether to define a new band for the US has been previously discussed without conclusion [6].  There are pros and cons to each approach.  It is generally desirable to be able to enlarge and leverage a common global ecosystem if possible, especially for a band such as 3.5 GHz which may be widely available.  Moreover, there may be an expediency advantage to reusing an existing band rather than creating a new one.  For the above two reasons, reusing Band 42/43 seems advantageous.  On the other hand, a number of concerns with reusing Band 42/43 for the US have been raised.  While enlarging an ecosystem is seen as beneficial by most parties, it should not be done in such a way as to damage the existing ecosystem.  One concern is that the technical specifications for Band 42/43 were completed by 3GPP in 2011 [7], nearly 5 years ago, with equipment already designed and large scale commercial deployments coming online imminently in various regions of the world outside of the US.  It is important that such momentum is not disturbed by now introducing new changes to the specification.  Moreover, since the necessary changes relate only to the ability to operate in the US and therefore do not implicate operation in any other country, it would be difficult to characterize such a change as an essential correction to a closed specification.  For these reasons, defining a new band for US 3.5 GHz may be a more preferred option, with an eye towards defining the specification to leverage as much commonality as possible, especially in hardware, with Band 42/43.  

There are other ecosystem aspects to consider as well, recognizing that Band 42/43 are legacy.  The roaming aspects of legacy devices may be problematic without the definition of a new band.  For instance, consider Band 42/43 inbound roamers from Asia or Europe, already designed, into the US.  Without a new band definition, an eNB in the US would broadcast Band 42 or Band 43 in its SIB.  An inbound roamer could then start a random access procedure, including transmission, with an intention to attach to the cell.  However, the legacy Band 42/43 device would not be aware of additional emission limits required in the US nor would it understand a new NS that would need to be defined and broadcast by the Band 42/43 eNB.  Such transmission by the UE would not be guaranteed to meet FCC emission requirements since these FCC requirements are more stringent than the existing Band 42/43 requirements.  Similarly, the eNB would not have any indication whether a UE is capable of legally operating in the US since the UE only advertises a capability to support Band 42/43.  There is no current way for such a UE to indicate that it can meet the enhanced capabilities required to comply with US 3.5 GHz regulations.  For example, a Band 42/43 device can transmit over the entire range from 3400 – 3800 MHz, which is clearly outside of the allowed frequency range in the US.  Certification of such a device would be complicated compared to a device conforming to a new band defined specifically to cover 3550 – 3700 MHz.  None of these challenges is necessarily insurmountable and perhaps with sufficient creativity and modifications to the specification, most could be addressed in some way.  However, a far more straightforward and reliable approach would be to define a new band in 3GPP for the US.
3. Conclusion
This contribution describes aspects related to a new 3.5 GHz TDD band for the US.  Although there is overlap in the frequency range with Band 42 and Band 43, the recently released FCC rules for the US band vary in significant ways such that without modification to the specifications, Band 42/43 are not suitable for the US.  At the same time, it is recognized that Band 42/43 already has ongoing development and large scale commercial deployment is forthcoming.  Therefore, introducing new requirements specifically to support US operation may be disruptive to the existing Band 42/43 ecosystem.  Moreover, challenges associated with legacy equipment not able to conform to US requirements have been identified.  For these reasons, it is recommended that a new TDD band for US 3.5 GHz be defined in 3GPP.
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